SEM images
. SEM images of as-prepared samples a) Au, b) Au75Cu25, c) Au50Cu50, d) Au25Cu75, e) Cu. The thin films follow the morphology of the Ti foil. The scale bar is 10 μm. Figure S3 . Double layer capacitances (Cdl) are extracted from the plot of averaged cathodic and anodic current densities in cyclic voltammetry versus scan rate. The Cdl is applied to determine the relative surface areas of the Au, Cu and Au-Cu alloys.
Surface roughness

XRD data processing
The lattice spacing d(111) is determined by applying Bragg's law, which can be expressed as Figure S6 . XPS spectra of the (a) copper 2p and (b) gold 4f of the as-prepared samples before and after CO2 reduction testing. Figure S12 . Equivalent circuit for the metal/solution interface (Rct, Rs, CPE and Ws are charge transfer resistance, solution resistance, constant phase element, and Warburg-short circuit terminus, respectively). Figure S13 . Charge transfer resistance extracted from EIS under CO2 reduction conditions at various potentials. Calc-Modulus
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Figure S14. Total current density of Au-Cu bimetallic films under CO2RR conditions . Figure S15 . Faradaic efficiency of Au-Cu bimetallic films as a function of Au content.
Faradaic efficiency as a function of composition
